Background: There is a growing trend towards opting for complementary and alternative medicine (CAM) in the therapeutic management of various medical disorders. We try to evaluate the current recommendations for CAM therapies in key neurological disorders. Materials and Methods: Sources like PubMed, Embase, UCLA libraries, USC libraries, and National Center for Complementary and Alternative Medicine (NCCAM) books were searched to gather data for this review. Results: We discuss the current recommendations for CAM therapies in headaches, neck pains, lower back pains, neuropathic pains, and cancer-related pains. The CAM therapies discussed include natural therapies, mind and body therapies, and several other modalities. Conclusion: We conclude that in spite of vast literature available on the CAM therapies for neurological disorders; there is little evidence for the most beneficial CAM remedies that target common neurological disorders. Although new CAM modalities are brought to light in addition to those that have existed for centuries, further scientific data from evidence-based studies is needed to accurately compare the CAM therapies amongst each other and allopathic treatments.
Introduction
A vital element of neurological practice consists of the diagnosis and eventual treatment of painful conditions that are associated with central and peripheral nervous system dysfunctions. Most often, acute and episodic pains are treated with conventional pharmacological medicine, also referred to as Western or allopathic medicine. Unfortunately, a vast majority of chronic pain conditions are difficult to treat through conventional medication because of financial strains and adverse side effects. However, the careful collaboration of Western medicine with complementary and alternative medicine (CAM) ultimately presents a valid and novel solution. Currently, we have a great repertoire of pain management techniques, including pharmacological and nonpharmacological remedies, to help assuage neurological pain. However, there is little in the form of a using a non-mainstream approach together with conventional medicine; whereas, "alternative" refers to using a non-mainstream approach in place of conventional medicine. NCCAM prefers to use the term "complementary health approaches" when discussing these practices and products. It classifies CAM modalities into two broad categories: Natural products and mind and body medicine.
Natural products
These include herbal medicines (botanicals), vitamins, minerals, and "natural products" such as probiotics. Many of these are ingested as dietary supplements. In the 2007 National Health Interview Survey (NHIS), it was found that 17% of US adults had used a nonvitamin/nonmineral natural product; with fish oil/omega 3s being the most frequently used ones (37%). [1] 
Mind and body medicine
This specialty focuses on the interplay between brain and mind, as well as the body and behavior, with the idea that the mind has powerful influence over pain states. Many mind and body techniques are ranked among the top 10 CAM modalities utilized by adults: Deep-breathing exercises (12%), meditation (9%), yoga (6%), acupuncture (1%), and progressive relaxation and guided imagery. [1] Other complementary health approaches Some approaches may not entirely fit into either of the two groups. For example, the practices of traditional healers, Ayurvedic medicine from India, traditional Chinese medicine (TCM), homeopathy, and naturopathy.
Statistics
Chronic pain has affected close to 70 million Americans, while consequently causing permanent disability to many. Strikingly, approximately 10% of US population has consistent pain for more than 100 days per year. In terms of its prevalence, chronic pain was reported by the National Center for Health Statistics in 2007 as the cause for 70 million physician visits over a 3-year period. The pain in patients resulted in a loss of 4 billion workdays. [2] Furthermore, there is also a corresponding psychological inf luence, depression in particular, leading to a rise in both economic and psychological burden. [3] While chronic pain has been identified as one of the major health problems by the National Institutes of Health (NIH), many of the methods used to treat it have remained constant and unchanging over the years. [4] Most chronic pain patients referred to conventional medical practices are treated with pharmacological agents such as nonsteroidal anti-inf lammatory drugs (NSAIDS), analgesics, antidepressants, and narcotics. Unfortunately, these are associated with a fair amount of clinical toxicities and drug dependence following prolonged usage. Additionally, a large number of patients undergo various diagnostic and surgical procedures that add to their suffering and prolong their expenditure. [5, 6] Ultimately, the conventional therapies for chronic pain conditions are either temporary or fail altogether. In search of an alternative treatment to alleviate pain, patients often seek other forms of pain remedies, [7] often without consulting their physicians. In a study of 180 patients with peripheral neuropathy it was found that 43% resorted to CAM therapies citing inadequate pain control as the primary cause. Half of them admitted to not consulting their physician before commencing CAM, which can be detrimental and even fatal in some cases. [8] Hence, the widespread use of CAM by 35-65% of chronic pain patients warrants a discussion on the efficacy of the commonly used CAM modalities in relation to the chronic neurological pain conditions. [2, 7] In the US, the National Health Statistics Reports 2007 reported that nearly 40% of adults and 12% of children used CAM in the past 12 months -the most common therapies being nonvitamin, nonmineral, and natural products. These 38 million adults made an estimated 354 million visits to CAM practitioners like the acupuncturists, chiropractors, and massage therapists. A total of $33.9 billion was spent out of pocket on CAM: One-third on practitioner visits ($11.9 billion) and two-thirds on self-care products, classes, and materials ($22 billion). [9] There was a 47.3% increase in total visits to alternative medicine practitioners from 427 million in 1990 to 629 million in 1997 and the estimated expenditures for alternative medicine professional services increased by 45.2% during this period. [10] Based on these financial figures, CAM has arisen as an intriguing and promising new field of therapy for those with pain-related conditions. While CAM is culturally ingrained in Eastern societies, it is gradually gaining recognition in the Western world as well. There are currently a number of case-based trials that are looking at a few CAM alternatives like whole shark cartilage extract, green tea, selenium, enzymes, nutritional supplements, herbals, etc. These alternatives along with well-established remedies like acupunctures, massages, and mind-body medicine are showing promise in chronic pain management.
Use of CAM in Various Neurological Disorders Headaches
According to the National Headache Foundation, an estimated 28 million Americans have migraine headaches with an estimated 14 million suffering from undiagnosed migraine headaches. [11, 12] While it is imperative to have a complete neurological evaluation and confirmation of the diagnosis prior to using CAM therapies, research has shown that CAM is used widely and frequently amongst those who suffer from headaches in general. A survey of 448 patients classified as having primary headaches in Germany and Austria showed that up to 82% use CAM therapies, with the most frequently used therapies being acupuncture (71%), massages (56%), and thermotherapy (29%); [13] while another German prospective observational study found that 54% of patients noted that CAM improved their symptoms. [14] The primary goal of CAM treatment for chronic headaches is prevention. An integrative multidisciplinary approach is key to the treatment of headaches. A sample management plan could include stress reduction through lifestyle changes characterized by avoiding activities that trigger headaches, relaxation training, leisure time activities, guided imagery, yoga, and biofeedback. [15] 
Natural products
Various herbal medicines, such as feverfew, ginkgo biloba, and ginger are helpful in treating headaches. [16] A double-blind randomized placebo-controlled trial of 72 patients found that a capsule of dried feverfew leaves daily decreased the frequency and severity of migraine attacks within 2 month's period. [17] Moreover, there were no serious side-effect reported. Additionally, the benefits of Indian hemp or marijuana in relieving various forms of headaches have been recently reported. [18, 19] However as with most medicinal interventions, the use of marijuana poses serious psychological risks and the potential for addiction, thus prompting careful and regimented use.
Mind and body medicine
Relaxation to relieve muscle tension and stress is a very important lifestyle modification. This involves educating patients on how to reduce tension, work-related stress, and excessive responsibility by using mind-body modalities. [20] Regular meditation, deep relaxation, and biofeedback have been reported to be very helpful. [17, 21] Furthermore, yoga and other types of mind-body practices have been used for prophylactic as well as symptomatic treatment of various types of vascular and muscle contraction headaches. [20, 22] Acupuncture has been successfully used as a preventative measure for migraine headaches. [23] [24] [25] It was found to not only reduce the frequency of migraine attacks [24] but also treat childhood migraines. [23] The physiological process includes a regional stimulus that induces opioid peptides, substance P, histamine-like substances, bradykinin, serotonin, and proteolytic enzyme release. [26] In spite of success with acupuncture, there are various side effects that require caution such as pneumothorax [27] and epidural hematoma. [28] Additionally, trigeminal neuralgias and atypical facial pain has been successfully treated with acupuncture, psychological counseling, and biofeedback. [29] Mixed tension vascular headaches and other types of chronic headaches are treated effectively with bodywork using Trager approach and acupuncture. Behavioral therapy is sometimes helpful in chronic vascular and tension headaches. [22] Other CAM practices
Based on a recent report which focused on the studies published between 1999 and 2009, it was found that Petasites (butterbur) is effective for migraine prevention and should be offered to patients with migraine to reduce the frequency and severity of migraine attacks. MIG-99 (feverfew), magnesium, and riboflavin were considered probably effective while Co-Q10 and estrogen were possibly effective for migraine prevention. Data was conflicting or inadequate to support or refute the use of omega-3 and hyperbaric oxygen for migraine prevention. [30] 
Back and neck pain
In the 2007 NHIS, back pain was the most common reason for using CAM, followed by neck pain, joint pain/ stiffness, and arthritis. An estimated 70-75% of all adults in Western industrialized countries report suffering from low back pain (LBP) at some point in their lives [31] and 7-10% suffer for at least 6 months or longer. [7, 32] It is one of the most common reasons for physician visits in America. [31] The annual incidence of LBP in the adult US population is 5% and the National Institute of Neurological Disorders and Stroke (NINDS) estimates that Americans spend at least $50 billion each year on LBP. It is the most common cause of job-related disability and a leading contributor to missed work. Though an estimated 1.8 billion people per day of work are lost each year from back pain alone, it has been shown that this can be successfully treated through CAM. [33] 
Natural products
A Cochrane systematic review of three herbal medicines in randomized controlled trials found that 50 or 100mg of Harpagophytum procumbens (devil's claw) or Salix alba (white willow bark) in the form of 120 or 240mg salicin daily is superior to placebo in short-term pain relief for chronic LBP and equivalent to taking 12.5 mg of rofecoxib daily. Also, Capsicum frutescens (Cayenne) has shown moderately favorable results as a topical preparation against placebo; however, these trials were of low quality. [34] 
Mind and body medicine
In a randomized trial comparing the effectiveness of yoga; stretching exercises; and a self-care book in the treatment of LBP, yoga, and conventional stretching exercises were comparable in improving function and reducing symptoms. [35] In another study, yoga was shown to be helpful as a preventive and therapeutic remedy for LBP. [22] All forms of acupuncture have been found to be effective in LBP. [36] [37] [38] [39] A number of randomized, sham-controlled clinical trials have shown that acupuncture is more effective in the treatment of chronic LBP when compared to no treatment or conventional treatment alone. [40] Two large German studies of 1,162 patients [41] and 3,093 patients [42] with chronic LBP found that real or sham acupuncture were both superior to conventional therapy. On the contrary, a meta-analysis of 6,539 patients who received real acupuncture, sham acupuncture, or no treatment revealed that real acupuncture is not superior to sham acupuncture in the treatment of chronic LBP. [43] Interestingly, back pain in individuals with psychological factors improved with acupuncture lending credibility to the motivating belief behind CAM that the mind does have considerable influence over our body's physiological condition. [44] A recent study found that 7 weeks of Hegu acupuncture was significantly more effective than standard acupuncture, especially in the long-term (48 weeks). [45] This evidence supports the use of acupuncture as an evidence-based, effective treatment option alongside conventional medical management. Physical, chiropractic, and osteopathic manipulation, which involve muscle stretching and traditional bone setting, have also been used in the treatment of chronic pain. [7, 46, 47] A randomized trial of 64 patients with chronic neck pain found a clinically significant functional improvement in those who received 10 massages over 10 weeks (39%) versus those who received a self-care book (14%). [48] The physiological process involves the activation of two to three dermatomes via reflex arcs, polysynaptic segmental reflexes, and gate control mechanisms. [49] The central mechanisms include various neurotransmitters and modulatory systems, relating the manipulation of certain microscopic elements of the anatomy to the overall patient improvement. [50] Fiftyfive percent of the massage group patients also experienced improvement in the symptom bothersomeness scale versus 25% in the self-care book group. Follow-up after 26 weeks showed that massage group members still reported improved function over the self-care book group. This suggests that massage therapy is beneficial for the shortterm alleviation of neck pain.
Other CAM practices
Electrical stimulation as in transcutaneous electric nerve stimulation (TENS) has been used in the treatment of chronic back pain and found to increase the production of endorphins. However, in a controlled trial of TENS and exercise for chronic LBP, TENS was not found to be more effective than placebo and provided no benefit when compared to exercise alone. [47] Chronic neuropathic pain Neurological pain experts have defined neuropathic pain as "pain arising as a direct consequence of a lesion or disease affecting the somatosensory system". [51] It is usually chronic and difficult to treat with conventional analgesics. Moreover, quality of life is significantly impaired and the burden on healthcare costs is higher in comparison to other chronic pain syndromes. [52] Various mind and body practices [53, 54] have been used in the treatment of generalized neuropathy, reflex sympathetic dystrophy (RSD), toxic and nutritional neuropathies, multiple sclerosis, peripheral diabetic neuropathy, post herpetic neuralgia, other noncancer pain syndromes.
Natural products
In a systematic review of six double -blinded placebo-controlled trials (n = 656), topical capsaicin was found to have a significant benefit in the treatment of chronic pain. [55] Moreover, with a number needed to treat of 5.7, it may be a useful adjunct or sole therapy for patients. Acetyl-L-carnitine was found to be effective in improving chronic pain symptoms of diabetic neuropathy in two randomized controlled trials. [56] Ware et al., reported that a single inhalation of 25 mg of 9.4% tetrahydrocannabinol herbal cannabis three times daily for 5 days reduced the intensity of pain. [57] 
Mind and body medicine
Acupuncture has been found to be helpful in both acute and chronic painful conditions at regional and central levels. [41, 58] The integration of behavioral and relaxation approaches including biofeedback were useful in reducing chronic pain (NIH Technology Assessment Panel). [20, 59] Hypnotherapy on the other hand, has been successfully used in treating RSD [60] and neuralgic pain. [61] The use of therapeutic massage has been proven to be helpful in treating pain due to osteoarthritis. [62] Other CAM practices Various forms of electrical stimulation have been used in chronic pain management, particularly in RSD. [63] Longterm use of TENS was found to be effective in chronic posttraumatic pain management. [64, 65] Some studies to assess the efficacy of TENS demonstrated little evidence in chronic pain relief. [66, 67] Pain related to diabetic neuropathy was shown to improve with TENS or percutaneous electric nerve stimulation (PENS) in three randomized controlled trials. [68] Biomagnetic therapy has also been used in treating chronic pain, particularly related to tissue ischemia and fibromyalgia with low frequency and low intensity magnetic energy. [69] 
Cancer-related pain
Pain is one of the biggest physiological and financial challenges in the care of cancer patients. With the overwhelming prevalence of Western medicine utilized to treat their primary pain, cancer patients may be led to treat the secondary adverse pain resulting from traditional treatment through CAM methods. It is possible that their lack of interaction with CAM therapies encourages the patient to try them, as they are dynamic in type as well as seemingly harmless in practice. The total cost of painrelated hospitalizations, emergency visits, and physician office visits was $12,000 per year per breakthrough pain (BTP) patient and $2,400 per year per non-BTP patient. [70] Most patients with cancer pain undergo conventional therapy and CAM therapies simultaneously. The National Cancer Institute (NCI) established an Office of Cancer Complementary and Alternative Medicine (OCCAM) in 1998 to coordinate and enhance the activities of NCI in the arena of CAM.
Natural products
In a study of 2,466 cancer patients, a Taiwanese traditional herbal diet consisting of analgesic herbs like peony roots and licorice roots and a Taiwanese tonic vegetable soup made from Lilii bulbus, Nelumbo seeds, and Jujube fruits was found to alleviate cancer pain. [71] Additionally, herbal tea mixtures like Essiac and Flor-Essence were reported to improve quality of life, alleviate pain, and in some cases, impact cancer progression among cancer patients. However, there was no clinical evidence. [72] Cannabis and cannabinoids are the most commonly used products for cancer pain and palliative therapies. [73] Shen-Mai-San is a TCM composed of processed Ginseng radis, Liriope spicata, and Schizandrae fructus that is found to be effective for treating cancer-related fatigue. [74] 
Mind and body medicine
Hypnosis has been found to be useful for cancer pain and nausea. In addition, relaxation therapy, music therapy, and massage for anxiety and acupuncture for nausea are beneficial. [75] In a randomized controlled trial, auricular acupuncture revealed a significant reduction in pain intensity when conventional therapy failed. Shiatsu represents a group of manual therapeutic techniques, including acupressure. It offers cancer patients a nonpharmacologic method to relieve symptoms and improve quality of life throughout the course of illness. It is relatively effective and safe for other associated symptoms such as fatigue, muscular pain, and body image dissatisfaction. [76] Syrjala et al., concluded that relaxation and imagery training reduces cancer-related pain. [77] Other CAM practices Patients suffering from cancer pain often resort to nonconventional CAM therapies in order to alleviate their suffering. Some prefer spiritual counseling and prayer, while others prefer music or pet therapies.
Discussion
The growing prevalence of CAM therapies in the treatment of pain disorders suggests an increasing effectiveness in both preventing and treating headaches, lumbago, cervical pain, chronic neuropathic pain, and cancer-related pain. Its healing influence extends into the future care of the patient, as carefully monitored CAM therapies have been bereft of any harmful adverse effects, such as physiological dependence or psychological disturbance. Unlike conventional therapies for chronic pain management, patients have an opportunity to discontinue therapy if they fail to see clinical improvement without any concerns for drug dependence. Ultimately, CAM therapies have the potential to work in collaboration with pharmacological approaches, as long as there is a careful watch over the interaction between therapies. Furlan et al., who studied the efficacy, side effects, and costs of the most common CAM treatments (acupuncture, massage, spinal manipulation, and mobilization) in treating cervical pain and lumbago found that all of the CAM remedies were significantly and equally efficacious in reducing both immediate and short-term pain. [78] In light of promising research pronouncing the efficacy of CAM, terminally-ill cancer patients most commonly utilize biologically based therapies (especially dietary supplements) followed by alternative medical systems and mind-body interventions. [79] Conversely, recent phase I studies with advanced cancer patients have also shown that biologically based CAM was associated with poorer overall quality of life. [10] Other research targeting various forms of CAM has presented acupuncture as a safe and effective treatment for controlling pain, nausea, vomiting, and vasomotor symptoms associated with cancer and chemotherapy. As another potential CAM treatment, the mind-body practice of yoga can also assist in enhancing emotional well-being and delay further deterioration. [79] Supporting the view that cooperation between both types of therapies is most effective, a unique combination of Pan-Asian medicine and vitamins in collaboration with conventional therapy has shown improved survival when compared to conventional therapy alone.
CAM therapies have already been integrated into Western culture as demonstrated in a number of studies. This overall trend favoring CAM over traditional treatment supports the notion that the increasing prevalence of CAM therapies may be due to their superior effectiveness to traditional therapies.
Interestingly, the level of pain is the only consistent predictor of both the likelihood of trying CAM and how many types of CAM are used. Based on the results reported by Ayers and Kronenfeld, it was found that the frequency of use of CAM therapies corresponds with the severity of pain felt by the individual. The probability of people using CAM and variance of CAM therapies utilized increased as the level of pain progressed to a higher intensity. Only spiritual healing in the form of prayer and the number of CAM types used for chronic illnesses were found to be statistically significant in the reduction of pain. [80] However, despite these promising results and the fact that many CAM therapies are low risk, there exists a danger when combining CAM and conventional therapies. Specifically, there is a possible fatal ramification when allowing herbal supplements to be a part of normal clinical treatment, such as prescription drugs. A particular risk arises when, due to the wide conception that a natural supplement is harmless, patients do not discuss with their primary physician regarding their decision to use herbal supplements. Unaware of this fact, many prescription drugs can have deleterious effects when combined with certain herbs. [81] In a study of 318 cancer patients, 51.6% admitted to taking natural herbs and food supplements like Siberian ginseng, kava kava, and evening Primrose oil. [82] These supplements were associated with risks of changes in blood pressure, hepatotoxicity, and seizures, respectively, especially when doses were not properly monitored. The possibility of harm due to lack of regulation of the herbal supplement, compounded with a lack of dialogue with a physician, and the misconception that anything natural will be risk free, has led to the multitude of risks associated with CAM therapies. These contrasting studies have thus led to an overall preference for clinical treatments as the principal form of treatment, rather than CAM therapies, which would assist later on given that severity of pain has increased. Furthermore, many people may sway in their decision to use CAM due to the lack of evidence. While there may be studies in accordance with the benefits of CAM, the test subjects are often small in number, and thus not as objective as needed.
Conclusion
Chronic pain is a severe and continuously growing problem both domestically in the United States as well as globally. Given its varying degrees of intensity, pain has resulted in a wide spectrum of disabilities, significantly impacting the economy in terms of cost of medical care and loss of productivity. Unfortunately, many of these problems consisting of severe chronic pain are not adequately relieved through modern allopathic treatment. As a further burden, conventional medical treatment is also expensive and associated with adverse effects. Given these common frustrations, patients tend to seek other forms of alternative treatment without informing their primary care physicians or specialists. The NCCAM classifies the various CAM modalities and recognizes the significance and potential of these nonconventional therapies in providing efficacious and cost-effective management of various painful conditions, coinciding with the rise in popularity of this type of treatment.
Not surprisingly, the use of CAM therapies for pain management has become a rapidly growing trend. There were 630 million documented visits to CAM providers in 1997, compared with only 430 million visits to primary care physician. Furthermore, some visits to CAM practitioners remain undocumented. This rapid inflation in CAM treatment has had impacts in healthcare policy. For example, more than 65% of health maintenance organizations (HMOs) cover at least one form of CAM, with chiropractic care being the most frequently covered. However, due to the popularity of massage, yoga, acupuncture, homeopathy, biofeedback, diet, and herbal therapies; some insurers are beginning to cover these as well. In contrast to most conventional therapies which focus their efforts on relieving the physiological origin of pain, healing through CAM focuses on the physical, psychological, and spiritual needs of patients. In general, the users of CAM therapies do not reject conventional therapies; rather they add CAM therapies in addition to them, and the combination can often have damaging side effects. Even though preliminary studies have shown the utility of some CAM modalities, there is a lack of clear scientific evidence-based standardization in the practice of alternative medicine. Despite this, patients continue to seek pain relief by using herbal medicines, acupuncture and manipulative medicine, yoga, mind -body medicine, electromagnetic medicine, etc. There is a need for further studies to elucidate the mode of action and to scientifically validate the usefulness of CAM methodologies. Neuroscientists, clinical neurologists, neurosurgeons, and other clinicians interested in pain should be actively involved in these studies to further development and productive collaboration, ultimately increasing the sample size in studies and providing a greater awareness for potential side effects when using not only CAM but traditional therapies as well. Most importantly, well-designed clinical trials and health services research studies are required for further development to investigate this rapidly growing trend. While these therapies can be seen to be in conflict with Western medicine, CAM therapies ultimately reveal the true intention of medical care: Treat the person not the disease.
